aluminum alloy melt is prepared without the addition of grain 
refiners," (c) DC casting the molten body to form a cast ingot, (d) 
rolling the ingot into sheet, and (e) electrograining the rolled 
sheet . 

Stated with reference to the rejection of claim 19, the 
Examiner's position is that Brusethaug et al., directed to the 
making of offset plates without defects such as fir tree struc- 
tures, describes a DC-cast sheet ingot of grain-refiner-free Al-Fe- 
Si alloy, and that it would have been obvious to apply to this 
ingot the rolling and electrograining steps described by Sawada et 
al. f 827 for producing Al-Fe-Si alloy printing plates from DC-cast 
ingots . 

Applicants respectfully submit that this asserted combination 
of references would not have been obvious, because Brusethaug et 
al. does not teach or suggest that ingots without grain refiner 
could be used to make printing plates, or indeed that grain- 
refiner-free ingots would have any utility whatsoever. 

The only grain-refiner-free ingot mentioned by Brusethaug et 
al. is the single ingot described at the top of the second column 
on p. 473 as having "no grain refinement." This ingot, and another 
of the same dimensions and composition (0.26 wt% Fe, 0.13 wt% Si) 
but containing 10/1000% Ti (grain refiner) , were cast under 
identical conditions to investigate "The effect of grain refinement 
on the formation of fir tree zones." The result of this investiga-' 
tion, as reported by Brusethaug et al., was that "The fir-tree zone 
was only observed in the ingot with a grain refiner addition." 

However, Brusethaug et al. clearly shows that two factors were 
considered important: non-uniform grain and the fir-tree structure. 
The mere elimination of fir-tree structure, without also overcoming 
the problem of non-uniform grain structure, would not have been 
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deemed enough to achieve a satisfactory and usable product, in the 
state of the art as exemplified by Brusethaug et al. 

As the Introduction to Brusethaug et al. states (p. 472, first 

column) , the publication reports "work on the appearance of the 

fir-tree structure and its dependence upon casting conditions and 

alloy composition." The Introduction further explains that 

"Certain products like offset plates . . . require a 
homogenous surface .... 

"A typical defect ... is structural streaking . . . 
which is unacceptable in offset . . . quality. Struc- 
tural streaking can be the result of a non uniform grain 
structure (1), segregation or local differences in the 
primary constituents within the aluminium matrix - the 
so-called fir-tree structure (2-6)." 

Reference (1) is a textbook by D. Altenpohl, Aluminum Viewed from 
Within (Dusseldorf: Aluminium- Verlag, 1982) of which a copy of the 
passage (pp. 146-47) cited by Brusethaug et al. is attached hereto. 
Discussing "Causes of Streaking or Streak-Free Structure After 
Forming, " Altenpohl states that streaks may be "due to large as- 
cast grains, " that "the streaking from large as-cast grains even 
after severe cold work is not difficult to understand, " and that 
"It is important to avoid coarse grain in all processing steps." 
Hence, the above-quoted Introduction of Brusethaug et al. effec- 
tively teaches that undesirable structural streaking can result 
( inter alia ) from either coarse grains or fir-tree structure. 

From this, a person of ordinary skill in the art could only 
conclude that both coarse grains and fir-tree structure must be 
avoided in order to prevent structural streaking. Thus, while the 
investigation reported by Brusethaug et al. is a study of fir-tree 
structure, aiming "to eliminate the fir-tree structure, or at least 
to keep the zone width consistently smaller than the scalping 
depth, " there is no implication in the reference that such control 
of fir-tree structure is a sufficient condition for prevention of 
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structural streaking and consequent production of satisfactory 
printing plates. 

Reverting again to the description of the single grain- 
refiner-free ingot mentioned by Brusethaug et al. (p. 473, second 
column, top) , applicants note that immediately after reporting the 
absence of a fir-tree zone in this ingot, the reference states that 
"Casting speed and Fe/Si ratio are clearly dominating parameters 
regarding the fir-tree zone formation." Inf erentially, then, the 
grain-refiner-free ingot did not itself represent a useful or 
practical solution to the fir-tree zone problem but was merely an 
investigatory test of one of multiple factors. The Brusethaug et 
al. publication supplies no thought or suggestion of departing from 
the standard practice of including grain refiner in any DC-cast 
ingot that is to be rolled and electrograined for production of 
printing plates. Rather, Brusethaug et al., taken as a whole, 
reinforces the view then standard in the art that the presence of 
grain refiner is essential. So much is evident from the explicit 
but unambiguous teaching, in the introductory portion of the 
reference (and specifically in the citation of Altenpohl), that to 
prevent structural streaking, coarse grains must be avoided - i.e., 
that grain refiner (to control grain size) is essential. 

Certainly there is nothing in Sawada et al. '827 to suggest 
such a departure from standard practice. An artisan of ordinary 
skill, considering the two references together, would therefore not 
be led to suppose that the investigatory grain-refiner-free ingot 
of Brusethaug et al. could produce satisfactory printing plates if 
subjected to the process steps of Sawada et al. '827. In other 
words, the artisan would not find in the two references any 
motivation to combine them as the Examiner has asserted. 

It follows that claim 19, in reciting that the alloy melt is 
prepared "without the addition of grain refiner" and is subjected 
to steps of DC casting, rolling and electrograining, presents an 



unobvious and patentable distinction over Brusethaug et al., Sawada 
et al. ! 827 and any proper combination thereof. The ability of a 
grain-refiner-free alloy, so processed, to achieve an acceptable 
product, represents a surprising new result. 

It may also be noted that the subjection of the specific 
grain-refiner-free alloy of the Brusethaug et al. test to the 
process of Sawada et al. f 827 would be contrary to the teaching of 
Sawada et al. f 827 that the alloy should have a content of not more 
than 0.20 wt.% Fe, and would therefore be unobvious on that ground 
as well. If the alloy were modified to meet the Sawada et al. 
upper limit of Fe content, it would be outside of applicants 1 
claimed range. 

For the foregoing reasons, it is believed that this appli- 
cation is now in condition for allowance. Favorable action thereon 
is accordingly courteously requested. 



I hereby certify that this paper is being 
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Commissioner for Patents, P. 0. Box 14 50, 
Alexandria, VA 22313-1450. 

Christopher C. Dunham, Reg. No. 22,031 
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Attorney for Applicants 
Tel. (212) 278-0400 



Date. 



5 





Aluminium-Verlag 



Aluminum 
Viewed 
from Within 



An Introduction into the 
Metallurgy of 
Aluminum Fabrication 

1st Edition 



Prof. D. Altenpohl 



ISBN 3-87017-138-3 



© Aluminium-Verlag, Dusseldorf, 1982 

All rights reserved, in particular rights of translation into other languages. No part of this 
publication may be reproduced or transmitted in any form or by any means, electronic, 
microfilm, mechanical, photocopying, recording or otherwise/without the prior permission 
of Aluminium-Verlag. 

Aluminium-Verlag GmbH, Konigsallee 30, P.O.B. 1207, D-4000 Dusseldorf 1, (FRG), 
Tel. (02 1 1) 32 08 21, Tx. 8 587 407 alz d 

Typeset by: Blume + Bucken Fotosatz, D-5165 Hurtgenwald 

Printed in the Federal Republic of Germany 



Foreword 



iAIMgSi0.5 
operational 

i% Si) and 
id to 300 °C 
I for 2 hours 

luring aging 
3 during the 

atively large 



Prof. Altenpohl's book, "Aluminum Viewed from Within", bridges a gap 
between physical metallurgy and industrial application of aluminum. 
Already four editions were printed in German and translations into 
Japanese and French have been published. There is no other book on 
the metallurgy of aluminum and its alloys, having such a wide 
distribution. 

Besides its usefulness for students, the main purpose of the book is to 
arouse the interest of people employed in the aluminum industry to 
achieve a better understanding of manufacturing processes of the 
metal and its alloys through a step-by-step explanation. This is 
accomplished by describing transformations in the metallic structure 
like the age hardening process, and by providing a certain under- 
standing of metal physics. There is much emphasis placed on the 
knowledge of structural changes which take place during fabrication 
of aluminum and its alloys, from the raw material to the finished product. 
The casting technique is significant not only for the properties of 
castings but also how the cast structure affects the properties of rolled 
or extruded products. The steps involved in the fabrication process are 
divided into mechanical and thermal treatments. In every case, the 
changes in the properties are based on transformations within the 
atomic structure of the material. 

"Aluminum Viewed from Within' 1 applies to the practical man in the 
plant, providing a path to metallurgical understanding. The practitioner 
has ho trouble following the subject because the information is 
presented simply and requires very little previous knowledge of the 
subject. The book is no less usefut to the designer to whom an insight 
into the specific properties of aluminum and its alloys is indispensable. 
This book, by the way, is "an off-spring of a large volume "Aluminium 
and Aluminium Alloys", written by the author together with other 
reknown experts and published by Springer Verlag in 1965. It combines 
results of classical metallurgy, metal physics and materials technology. 

it wish the English edition the same success as the German, Japanese 
and French editions. 

Professor Werner Koester, PhD, 

Hon.-Dr. Eng., Director Emeritus, 
Max-Planck Institute for Metal Research, 
Stuttgart, Germany. 
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